
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fifth Grade Science 

	Recommended  Days of Instruction:  2
	(one day equals 45 minutes)

	Standard(s) addressed:  

	5-4 The student will demonstrate an understanding of properties of matter. (Physical Science)

	Properties of Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-4.5 Explain how the solute and the solvent in a solution determine the concentration.

	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline
http://etv.streamlinesc.org
Mixtures: Together but Separate http://player.discoveryeducation.com/index.cfm?guidAssetId=3BC611E4-A16C-4798-B96B-68B170CB4DA1                              This program explains the difference between mixtures and compounds, and how stability is affected by the polarity of the solvent and solute. Students' understanding of the dissolving process is reinforced as the program illustrates the effects of temperature and pressure. The properties of suspensions and colloids are introduced, along with the separation of mixtures through filtering, distillation, and settling. An effective complement to units in Chemistry and Physical Science courses.
Diagram of Particles in a Solution http://www.btinternet.com/~n.j.f/Y7science/matterweb/particlesolu.htm

	See Science Module 5-4.5

	From the South Carolina Science Support Documents:
Assessment Guidelines:
The objective of this indicator is to explain how the solvent and solute in a solution determine the concentration; therefore, the primary focus of assessment should be to construct a cause-and-effect model for how the relationship of solvent to solute in a solution determines the concentration.  However, appropriate assessments should also require students to recognize the solute and solvent in a solution; or to summarize how the relationship of solute to solvent can determine the concentration of a solution. 


Fifth Grade
Science Module 

5-4.5
Properties of Matter
Lesson A 

From the South Carolina Science Support Documents:
Indicator 5-4.5: Explain how the solute and the solvent in a solution determine the concentration.
Taxonomy level:  Understand Conceptual Knowledge (2.7-B)
Previous/Future knowledge: Students have not been introduced to the concept of solutions, solvents, solutes, or concentrations in previous grades.  Students will further develop the concepts of mixtures and concentrations in 7th grade (7-5.2 and 7-5.6).

It is essential for students to know that solutions are types of mixtures and that they are defined by the particles in them. 

· The substance in a solution that is in the greatest amount is the solvent. It is usually the liquid. 

· The substance in a solution that is in the least amount is the solute. It is usually the solid. 

The relationship of the amount of solute to solvent determines the concentration of a solution. 

· The more solute a solution has compared to the amount of solvent, the more concentrated it is said to be. 

· When two solutions contain the same amount of solvent, the one with the greater amount of solute is the more concentrated solution 

· In order to make a solution more concentrated, more solute is added. 

· To make a solution less concentrated, more solvent is added. 

It is not essential for students to know specific quantitative relationships (ratios) of solutes and solvents in specific percent concentrations for solutions.

Assessment Guidelines:

The objective of this indicator is to explain how the solvent and solute in a solution determine the concentration; therefore, the primary focus of assessment should be to construct a cause-and-effect model for how the relationship of solvent to solute in a solution determines the concentration.  However, appropriate assessments should also require students to recognize the solute and solvent in a solution; or to summarize how the relationship of solute to solvent can determine the concentration of a solution. 

Teaching Indicator 5-4.5: Lesson A – “Solutes and Solvents”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. FOSS Mixtures and Solutions provide an opportunity for conceptual development of the concepts within the standard.

Misconceptions:
Students often do not distinguish between the processes of melting and dissolving. Using the familiar context of sugar at the start the lesson will help resolve this misconception.
Safety Note(s):

Students should wear safety glasses or goggles during the investigations.
Lesson time:
2 days (1 day equals 45 minutes)
Materials Needed:

For each group of 4 students: 3 clear cups filled half full with water,  3 plastic spoons, small amounts of sand, sugar, and salt
Each group needs:2 larger plastic or glass containers,~500 mL in volume each, 4-8 smaller clear plastic or glass vials, 15-50 mL in volume each, medicine dropper or pipette, graduated cylinder, water. For class – food coloring dye.

Focus Question(s):

What are solutions?  

How can solutions be described?  

What determines the concentration of a solution?
Engage: 
Describe the following scenarios to students:
1. Two students are discussing what happens when a sugar cube is placed in a cup of tea. One student says that the cube melts in the hot tea. The reason given is that heat melts sugar. The other student thinks that the process is called dissolving. Sugar will dissolve in cold tea as well as hot. Which student do you think is right? Give your reasons. (Allow time for students to discuss with a partner, their small group and whole class).

2. Two clear glasses are on the table. One contains water, the other cola. How could you tell which is which? Two more glasses are on the table. One contains water, the other lemonade. How could you tell which is which? (Allow time for student responses).

All drinks are mostly water. The differences in appearance are caused by dissolved substances like sugar, food coloring, and caramel. Lemonade and Coca Cola are solutions. What do you need to make a solution?

Something to dissolve - a solid.

A liquid to dissolve the solid – liquid, often water.

Here are some important words. Which do you know something about? Which do you know all about? Which have you never seen before?

dissolve
solution
insoluble
soluble
solute
solvent
mixture
Explore:
Have students attempt to make solutions with the following solids and water.  Provide each group with 3 cups half filled with water, 3 plastic spoons and amounts of sugar, sand, and salt. Measure each substance with a separate plastic spoon, leveling off the spoon with a craft stick or pencil. Before mixing the substances with water, have them predict which mixtures will be solutions (will dissolve).  Have them mix each substance with water. Then, have them record their observations in a student made data table describing the appearance of each mixture.  
Students will notice that the sand and water do not make a solution.  The salt and water make a clear solution as well as sugar and water. 
This is a good stopping place for Day 1 of lesson:
Explain:

Many students probably predicted that the salt and sugar would form solutions in water. The sand will not. It is insoluble in water. Most students will know this from their background experiences. Sugar dissolves in tea and coffee. Sand does not dissolve on the beach.
A solute is the substance being dissolved. A solvent is the substance in which the solute is dissolved.  A mixture forms when two or more substances are mixed together but their particles (atoms) are not combined. The parts of a mixture are easily separated. A solution is a special kind of mixture. The substances in a solution dissolve, or separate, into their most basic particles. These particles are too small to be seen. In a solution, the particles of one substance are spread evenly through another substance. One way to describe a solution is by naming its solvent and its solute. A solute is a substance that is dissolved in a solvent.  A solvent is a substance that a solute is dissolved in. The solute is usually a solid.  The solvent is usually a liquid.  However, the substances in a solution can be solids, liquids, or gases.
Remind students of the diagrams they have seen in previous lessons showing the particles in solids and liquids.   Try to draw diagrams to show how the solvent and solute particle will be arranged in a sugar solution.  After students have drawn what they think the particles in a solution look like, show them the following diagram:
http://www.btinternet.com/~n.j.f/Y7science/matterweb/particlesolu.htm
Extend:

Ask students:  Now that we have learned that a solution contains a solute and a solvent, what determines how weak or how strong a solution is? What if you needed to make a solution with a concentration 1 drop of a medicine per 999 drops of water? Any less concentrated, and the medicine would do no good — but any more concentrated, and the medicine would be poisonous!  Today, we are going to learn about the concentration of a solution.
Give the following materials to each group of 4 students:

Each group needs:

· 2  plastic or glass containers,~500 mL in volume each

· 4-8 smaller clear plastic or glass vials, 15-50 mL in volume each

· Pipette or medicine dropper
· graduated cylinder

· water
· crayons to record color of solution
For the entire class to share:

· food coloring 
When scientists investigate water pollution, one important thing to consider is how much water a chemical pollutant is dissolved in. A thimble-full of mercury in an ocean of water is not a high level of pollution, but the same amount of mercury in a small pond is very dangerous.  And, that same thimble-full of mercury in a glass of drinking water would probably be deadly!  It is all a question of concentration.
In this activity, we will be diluting a non-toxic food coloring with water.  After diluting by the same amount several times, the dye will seem to disappear. But is it still there? 
Give each team two large containers to hold water, one for pure water and one for rinse water, and 4-8 smaller containers (the vials) for their solutions.

Have each group obtain several drops of food coloring dye, placing it in one of the smaller clear vials. 
1. Step One: Use the graduated cylinder to measure 10 mL of water to place in the container with the food coloring. (just 5  drops using medicine dropper) Gently swirl the vial to help the dye dissolve in the liquid. Record the concentration as 5 drops/10 mL. Also record the color.
2. Next, direct the students to use a pipette to remove 1 mL of solution from vial #1 and place it in vial #2. After rinsing the graduated cylinder, measure 9 mL of water and also place it in vial #2. Doing this dilutes the first solution.

3. After gently swirling vial #2, direct students to observe the color of the liquid in vial #2 and compare it with the liquid in vial #1. They may (or may not) notice a slight decrease in color intensity in the vial #2 (depending upon how much dye was initially used).

4. Have students continue with the dilution process. Before each dilution, have them rinse out the pipette or medicine dropper with water. Each time they make a new solution, have them take 1 mL from the vial immediately preceding the current vial (for instance, vial #3 will have 1 mL of solution from vial #2, not from vial #1). Then add 9 mL of water. Have them record color comparisons for each solution.

5. When the solution is so dilute that it appears colorless, does this mean the dye is no longer present in the water? (Answer: No. Just because we can no longer see a substance with our eyes does not mean it is not there, in some small quantity.
6. Response questions:  In this activity, the solute was not a solid.  What was the solute? (the food coloring)  What was the solvent?  (water)  In general, how did we dilute our solution?  (By adding more solvent)   If we wanted to make our solution more concentrated, what would we need to do?  (Add more solute or reduce the amount of solvent).  How can we apply what we have learned to water pollution?  

Student Instruction Sheet for Dilution of Food Coloring and Water Solution

In this activity, we will be diluting a non-toxic food coloring with water.  After diluting by the same amount several times, the dye will seem to disappear. But is it still there? 

Each team will need two large containers to hold water, one for pure water and one with water to rinse out the dropper after each use. Each team will also need 6 smaller containers (the vials) for your solutions.

1.  Drop 5 drops of food coloring in the first clear vial.  
2.  Use the graduated cylinder to measure 10 mL of water to place in the first vial with the food coloring. Gently swirl the vial to help the dye dissolve in the liquid.  Record the color concentration below.
3. Use a dropper to remove 1 mL of the solution in the first vial and place it in

the second vial.  Add 9 mL of water to the second vial.  Swirl it around and record color concentration. Rinse out the dropper in the large rinse cup.

4. Take 1 mL of solution with the dropper from the 2nd vial. Put it in the third vial. Then add 9 mL of water to the third vial. Rinse out the dropper. Record color comparisons for each solution.

5. Continue diluting with the fourth and fifth vial by taking out one ml of solution of the previous vial and adding 9 mL of water. Rinse out the dropper each time.   Continue until your solution is colorless.  When the solution is so dilute that it appears colorless, does this mean the dye is no longer present in the water? Each vial has a solution that is 10 times more dilute (weaker) than the last vial.
6. Response questions:  In this activity, the solute was not a solid.  What was the solute?  What was the solvent?   In general, how did we dilute our solution?    If we wanted to make our solution more concentrated, what are two ways we could achieve this?  How can we apply what we have learned in this activity to water pollution?  

Record color concentration in each solution below:


            Vial 1       Vial 2          Vial 3          Vial 4       Vial 5         Vial 6
Standard 5-4: The student will demonstrate an understanding of properties of matter.





Indicator 5-4.5:  Explain how the solute and the solvent in a solution determine the concentration.








Other indicators addressed:  


Indicator 5-4.8: Explain how the mixing and dissolving of foreign substances is related to the pollution of the water, air, and soil.
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